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1. INTRODUCTION
The conversion into euro of prices expressed in
their current national denominations has raised
fears as to its effect on inflation in most Member
States participating in the Monetary Union. In or-
der to assess the extent to which these fears are
warranted in the Portuguese case, the National
Statistics Office (INE) and the Banco de Portugal
have defined a set of simulations, making it possi-
ble to envisage three scenarios under which the
impact of the conversion on the Consumer Price
Index (CPI) can be analysed.
The simulations were conducted by the INE,
taking as a basis the price sample from which the
national CPI for January 2001 was computed. This
monthly sample was chosen so as to ensure that
simulations were affected by the same seasonal ef-
fects which will likely occur in January 2002, the
month in which the new euro banknotes and coins
will start being used.
This paper’s aim was not estimate the probable
change in the CPI in January 2002, or even to fully
assess all the potential effects of conversion, all the
more as it would be virtually impossible to thor-
oughly isolate, from among general price changes,
those exclusively attributable to the conversion of
banknotes and coins from escudos into euro. It is
even possible that conversion may sometimes be
used as a pretext for a price change, which would
inevitably occur whether or not there was a con-
version. These price revisions essentially depend
on the changes that companies face as regards pro-
duction and market conditions. However, in addi-
tion to these key factors, price revisions can also be
influenced by the so-called “menu costs”. These
costs basically correspond to expenditure related
to the replacement of labels, of catalogues and,
more generally, of the information on the prices
charged. The existence of this type of costs tends
to limit the frequency of price revisions. Con-
sidering that these changes are inevitable, the con-
version of prices from escudos into euro, may lead
to earlier price revisions. However, the fact that
the dual display of prices has already started and
that the conversion will last until the end of Febru-
ary 2002, is likely to smooth this type of effect.
Actually, it should be noted that other types of fac-
tors are likely to have an opposite effect, in partic-
ular the potential beneficial effects on production
costs and market operation brought about by the
use of the same monetary unit in twelve European
Union countries. These factors will tend to last
over a far longer period than the first two months
of 2002. In addition, the conversion may give rise,
at least during these two transition months, to a
higher sensitivity of consumers to differences
among prices charged for the same goods in dif-
ferent retailers. The possibility of a strong negative
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among their customers, which in the case of com-
petitive markets would result in the consequent
reduction of the respective market share, associ-
ated with the setting of excessively high prices in
euro, is likely to act as a deterrent against these
practices.
Given that it is difficult to gauge how all these
effects will be reflected on the CPI, a pragmatic ap-
proach has been adopted. Thus, by analysing the
rounding rules and the factors typifying the distri-
bution of the prices of goods included in the CPI
reference basket, it will be possible to define the
impact of the conversion, depending on assump-
tions on the behaviour of companies in setting
prices in euro. Obviously, one of the scenarios en-
visaged corresponded to the assumption of a sim-
ple conversion of prices from escudos into euro,
according to the rounding rules established, taking
into account, inter alia, that the lowest monetary
denomination of the euro is the cent.
The two other scenarios (“optimistic” and “pes-
simistic”) were drawn up taking into consider-
ation a price-setting practice quite common in re-
tail trade, i.e. the so-called “attractive” prices.
From among these prices, two groups can be dis-
tinguished, i.e. the so-called “convenient” prices
and “psychological” prices. “Convenient” prices
are set to facilitate payments, taking into account
the relative abundance and the nominal value of
the various banknotes and coins in circulation. For
this reason, many “convenient” prices correspond
to those prices in which the last digits are nil.
“Psychological” prices correspond to those which
aim at inducing the consumer to undervalue the
cost of a good, as is the case for prices with 9 or 90
as last digits, e.g. PTE 499 or PTE 4,990 instead of
PTE 500 and PTE 5,000 respectively. Assuming
that pricing in euro will also tend to reflect the “at-
tractive” price practice, both scenarios were con-
structed so as to define a range within which the
impact of this practice on developments in the CPI
is likely to stand.
According to the results obtained, this range
has a relatively reduced magnitude, suggesting
that the impact of conversion will be negligible in
the Portuguese case.
The remainder of this article is organised as fol-
lows: the following section shows a set of charts
which allows us to characterise the distribution of
prices in escudos and to perceive the significant
frequency of “attractive” prices in some of the cat-
egories making up the CPI; the third section han-
dles the criteria underlying the preparation of al-
ternative scenarios; finally, the last section pro-
vides the results and conclusions.
2. DISTRIBUTION OF PRICES
The distribution of prices is not independent
from the currency “scale”. For example, it is natu-
ral that in Italy there are many more prices ex-
pressed in the monetary unit (lira) than in Ger-
many (Deutsche marks). The “attractive” price
practice will also give rise to some concentration
of prices around specific values. In order to ob-
serve the distribution of the prices in escudos that
make up the CPI, a set of charts has been pre-
pared.
Chart 1 provides an initial overview of the dis-
tribution of prices in escudos in the CPI sample.
The frequency distribution of these prices is not
uniform, given that lower prices have a higher fre-
quency. It should be noted, however, that the high
frequency of very low prices not only reflects the
existence of a high number of goods with low
prices in the consumer basket, but also the fact
that several prices of goods in the sample refer to
very small units of measure.
“Attractive” prices were empirically identified
by means of histograms of the last digits referring
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Chart 1
SIMPLE FREQUENCY OF THE DISTRIBUTION



























































































6to different individual price ranges and also to dif-
ferent CPI categories. Thus, firstly the histograms
of the last digits referring to four price ranges
were constructed, corresponding to prices ranging
from PTE 0 to PTE 999, PTE 1,000 to PTE 9,999,
PTE 10,000 to PTE 49,999 and from PTE 50,000 to
PTE 300,000 respectively, given that lower prices
are more frequent (see Chart 1). This is also due to
the fact that the higher the prices, the greater the
distance between two consecutive prices. In addi-
tion, histograms for the last digits regarding the
twelve CPI categories were also constructed.
Charts 2 and 3 show the frequency of the distribu-
tion of the two last digits of prices for the first two
ranges mentioned above and Charts 4 and 5 show
the frequency of the distribution of the three last
digits of prices for the two last ranges. As can be
seen from these charts, the last digits are not
evenly distributed and the highest frequencies are
concentrated around “attractive” prices. For exam-
ple, for prices up to PTE 1,000 (Chart 2) stress
should be laid on prices ending in 00, 50, 80, 20
and 99, due to the frequencies reached. These re-
sults signal a high frequency of “convenient”
prices, usually ending in 0, and to a lesser extent,
of “psychological” prices, usually ending in 9.
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Chart 2
SIMPLE FREQUENCY OF THE
DISTRIBUTION OF THE TWO LAST DIGITS













































































SIMPLE FREQUENCY OF THE DISTRIBUTION
OF THE TWO LAST DIGITS OF PRICES
















































































SIMPLE FREQUENCY OF THE DISTRIBUTION
OF THE THREE LAST DIGITS OF PRICES



























































































SIMPLE FREQUENCY OF THE DISTRIBUTION
OF THE THREE LAST DIGITS OF PRICES























































0However, it should be noted that the conditions
which the last digits of prices in escudos must
meet in order to be considered “psychological” or
“convenient” should differ according to the price
range considered. For example, Charts 4 and 5 re-
spectively show that from PTE 10,000 to PTE
49,999 and from PTE 50,000 to 300,000 there is a
strong frequency of prices ending in 000 and 500,
which were considered “convenient” prices, and
also of prices ending in PTE 900 and PTE 990,
which were considered “psychological” prices on
the same scale.
According to the classification adopted, Chart 6
shows the shares of “attractive” prices in the total
number of prices for the six categories of the CPI
with a higher proportion of these prices. Charts 7
to 9 show the frequency distribution of the two
last digits of the prices for the three categories
where “attractive” prices are more usual: “Hotels,
cafes and restaurants”, “Clothing and footwear”
and “Food and non-alcoholic beverages”. These
charts show that the two types of “attractive”
prices – “psychological” and “convenient” – are
clearly noticeable in the “Food and beverages” cat-
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Chart 6
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9egory. In the categories “Clothing and footwear”
and “Hotels, cafes and restaurants” “convenient”
prices are rather frequent, while “psychological”
prices are less used. It should be noted, for exam-
ple, that the share of prices ending in 00 is almost
50 per cent in the “Clothing and footwear” cate-
gory, while in the “Food and beverages” category
it does not reach 18 per cent.
3. ALTERNATIVE SCENARIOS
As already noted, one of the scenarios envis-
aged corresponded to the simple conversion of
prices from escudos into euro, by applying the
specific conversion rate of EUR 1 = PTE 200.482
and taking into account that the lowest denomina-
tion of the euro is the cent. According to the con-
version rule established, when converting
amounts in a national currency into amounts in
euro to be paid or accounted, the result is rounded
up to the nearest cent if it is exactly half-way or
higher, and down to the nearest cent if it is lower.
For example: EUR 1.455 = EUR 1.46
EUR 1.457 = EUR 1.46
EUR 1.454 = EUR 1.45".(1)
Thus, the price of one kilogramme of rice, cur-
rently PTE 185, will be 92 cents, corresponding to a
downward rounding by 0,277610958 cents. The
price of a pack of cigarettes which is currently PTE
370 will be 1,85 cents, corresponding to an upward
rounding by 0,444778085 cents. These examples il-
lustrate the type of impact of simple rounding on
prices. While in the first case the conversion from
escudos into euro gives rise to a decrease of 0.3%,
the second implies an increase of 0.2%. These
changes, which occur in particular in prices with a
low unit value in escudos, result from the loss of
accuracy caused by the rounding to two deci-
mals.(2) In the CPI as a whole, as will be seen be-
low, these changes tend to balance each other
out.
The two other alternative scenarios were drawn
up considering that the simple conversion, in most
cases, causes attractive prices in escudos to cease
being attractive when converted into euro. Ad-
mitting that retailers will tend to maintain the
same “attractive” price practice, it is natural that
after the simple conversion, prices in euro are pro-
gressively adjusted so as to reproduce the same
type of pricing practices. This adjustment can be
made in two opposite directions. To the downside,
when following the simple conversion from escu-
dos into euro, the “attractive” price in escudos
shifts downwards to the nearest “attractive” price
in euro. To the upside, when after the simple con-
version from escudos into euro, the price shifts up-
wards to the nearest “attractive” price. As a conse-
quence, to simulate the effect of the attractive price
practice in euro, two scenarios were drawn up,
one which can be considered “optimistic” and
which corresponds to the downward adjustment
of the price, and a “pessimistic” scenario, with an
inverse adjustment. For the preparation of the sce-
narios, the sample was divided into two
sub-samples. One corresponds to the prices of a
set of services in which “attractive” pricing prac-
tices are not representative, namely services asso-
ciated with housing, health and communication,
where prices in euro were considered to result
from the simple use of official rounding rules after
the conversion.(3) The other sub-sample corre-
sponds to approximately 81 thousand prices (out
of approximately 104 thousand that make up the
CPI), where the “attractive” price practice could
occur.
The drawing up of these two scenarios made it
possible to define the range of the impact of the
conversion of prices in escudos to prices in euro,
which is attributable to the “attractive price” prac-
tice.
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(1) See the publication of the Banco de Portugal, “O Euro de A a Z”.
(2) Given the reverse relationship between the degree of inaccu-
racy caused by the rounding and the price level, for the conver-
sion of prices whose unit value in the national denomination of
the currency is low and requires a higher level of accuracy than
allowed by the lowest monetary unit of the euro (e.g. one kWh
of electricity, one minute of telephone conversation or one cu-
bic metre of water), the European Commission suggests that
Member States participating in Monetary Union should issue
recommendations targeted at using the number of decimals
deemed necessary to ensure a similar level of accuracy between
prices expressed in national denominations and in euro (See
“The introduction of the euro and the rounding of currency
amounts”, Euro Paper No. 22, March 1998 (February 1999 up-
date).
(3) As already mentioned in this section, the rounding to the near-
est cent can lead to significant inaccuracies in the case of low
amounts. Thus, for some goods of the categories “Housing, wa-
ter, electricity, gas and other fuels”, “Transport” and “Commu-
nication” use was made of prices converted into euro with
more than two decimals.4. RESULTS AND CONCLUSIONS
Table 1 shows the results corresponding to the
three scenarios, assessed in terms of the impact on
the percentage change of the monthly level of the
CPI, taking into account the weightings with
which the different prices are aggregated. The con-
clusion drawn is that, even if the “pessimistic” sce-
nario is taken as a reference, the impact is rela-
tively reduced.
Table 2 shows the results of the different sce-
narios considered relating to the CPI categories.(4)
The impact of the conversion is not likely to be ho-
mogeneous: in the pessimistic scenario it reaches a
figure above 0.5 percentage points in the “Food
and non-alcoholic beverages” category and
around 0.4 percentage points in the categories “Al-
coholic beverages and tobacco”, “Hotels, cafes and
restaurants” and “Miscellaneous goods and ser-
vices”. Thus, the most important contribution to a
possible upward impact resulting from the con-
version from escudos into euro will be probably
made by the “Food and non-alcoholic beverages”
category, which can be accounted for not only by
the high share of “attractive” prices included in
this category, but also by the high frequency of
significantly low prices and also by the higher
weight of food in the overall index.
However, these results must be interpreted
with caution, in particular because simulations as-
sume that effects are concentrated in a single
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(i) Simple conversion ........ 0.00
(ii) Pessimistic scenario ...... 0.23
(iii) Optimistic scenario ...... -0.26
Note:
(a) Results derived from price indices with two decimal places.
Table 2











Food and non-alcoholic beverages ................. (22.7) -0.04 0.54 -0.71
Alcoholic beverages and tobacco................... (3.2) 0.10 0.43 -0.25
Clothing and footwear............................ (7.2) 0.00 0.06 -0.08
Housing, water, electricity, gas and other fuels ...... (10.1) 0.01 0.01 0.01
Furnishings, household equipment and routine
household maintenance ........................ (8.1) 0.00 0.15 -0.20
Health.......................................... (6.0) -0.01 -0.01 -0.01
Transport....................................... (21.2) -0.01 0.04 -0.06
Communication ................................. (2.5) 0.02 0.02 0.02
Recreation and culture ........................... (4.2) 0.03 0.19 -0.19
Education ...................................... (1.6) 0.01 0.01 0.01
Hotels, cafes and restaurants ...................... (9.2) 0.05 0.40 -0.27
Miscellaneous goods and services.................. (4.0) -0.04 0.42 -0.50
Total ........................................... (100.0) 0.00 0.23 -0.26
Note:
(a) Results derived from price indices with two decimal places.
(4) It should be noted that, as a reflection of the criteria underlying
the preparation of the scenarios mentioned above, in all of
them the results are equal for the categories “Housing, water,
electricity, gas and other fuels”, “Health”, “Communication”
and “Education”.month, when in fact pricing in euro has already
started and the conversion will take place during
the first two months of 2002. It should also be
noted that, as price increases at the beginning of
the year are relatively common, the impact of the
conversion is likely to coincide with the impact of
the price rises, as mentioned in the introduction,
making it difficult for the consumer to understand
the reasons behind the price changes at the begin-
ning of the year.
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